In this study, to apply immunohistochemical staining to the ABO blood grouping of non-medullated hair samples, the blocking condition and chromogenic substrate of the current protocol were modiˆed. When 3,3',5,5' tetramethylbenzidine was used as a substrate, the cortex of the longitudinally sectioned non-medullated scalp hair was positively stained parallel to the hairˆber; however, non-speciˆc staining were shown in the medullae of medullated scalp hair. Non-speciˆc staining was improved when blocking was performed using 10 normal rabbit serum at 37°C for 1 h. In the blind trial, the ABO blood group of all medullated and non-medullated scalp hair was successfully determined by immunohistochemical staining modied in this study. The biotin-conjugated ulex europaeus I suitable for this method was also validated. In conclusion, it is thought that ABO blood grouping of hair samples using this modiˆed protocol of immunohistochemical staining is useful for screening hair samples before DNA analysis.
Dilution of 100 mg/ml of four manufacturers' biotin-conjugated ulex europaeus agglutinin 1 (biotin UEA 1) and dilution of 50 mg/ml Vector Laboratories' biotin UEA 1 were applied to longitudinally sectioned scalp hair. Following the reaction at 4°C overnight, the sample was treated with peroxidase-conjugated streptavidin and then stained with AEC as the substrate. Longitudinally sectioned scalp hair (type AB) was incubated with mouse anti A and anti B monoclonal antibody. The sample was then treated with biotin-conjugated goat anti-mouse IgG＋IgA＋IgM followed by peroxidase-conjugated or alkaline phosphatase-conjugated streptavidin. The sample was then stained with AEC or TMB for substrates of peroxidase, or BCIP or BCIP/NBT for substrates of alkaline phosphatase, respectively, and observed with a conventional stereomicroscope. AEC: 3 amino 9 ethyl-carbazol, TMB: 3,3',5,5' tetramethylbenzidine, BCIP: 5 bromo 4 chloro 3 indolylphosphate p-toluidine, NBT: nitroblue tetrazolium chloride. Control: negative control samples treated with 0.05 M orthoperiodic acid. Fig. 3 . Positive or negative staining of scalp hairs in the ABO blood grouping using modiˆed immunohistochemical method. Medullated and non-medullated scalp hairs (type AB) were longitudinally sectioned and incubated with mouse anti B monoclonal antibody or biotin-conjugated ulex europaeus agglutinin I at 4°C overnight. The samples were then treated with biotin-conjugated goat anti-mouse IgG＋IgA＋IgM (for anti B antibody) followed by peroxidase-conjugated streptavidin. The samples were then stained with 3,3',5,5' tetramethylbenzidine as the substrate and observed with a conventional light microscope. Control: negative control sample treated with 0.05 M orthoperiodic acid before immunohistochemical staining. Fig. 4 . Stereomicrographs of the immunohistochemical staining in medullated and non-medullated scalp hairs.
ABO blood grouping of scalp hairs (type A, B, O and AB) was performed by modiˆed immunohistochemical method. Assuming the actual forensic caseworks, the immunostainability of each hair sample was evaluated under a conventional stereomicroscope. 
